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Some  light  can  be  thrown  on  the  problem  of  stability 
through  the.  use  of  equation  (4).  Let  us  assume  that 
“c,”  “L,”  “H”  and  “M”  are  constants  and  that  “a”  and 
“p”  are  functions  of  a  single  independent  variable  “x” 
in  such  a  way  that  as  “x”  increases  continuously  from 
an  initial  value  of  zero,  the  variables  “a”  and  “p”  will 
increase  in  the  same  way.  “Vm”  then  becomes  a  func¬ 
tion  of  the  single  variable  “x,”  which- can  conveniently 
be  thought  of  as  a  measure  of  the  size  of  the  channel. 

The  graphs  in  Figures  1,  2  and  3,  give  an  idea  of 
how  the  two  variables  would  vary.  On  each  of  the 
graphs  the  horizontal  line  corresponding  to  “Vm  = 
Vcr”  has  been  drawn  and  the  intersections  of  this  line 
with  "the  “Vm”  curve  are  points  which  represent  inlets 
whose  channels  are  stationary  in  size.  If  the  line  and 
the  curve  intersect  as  indicated  in  Figure  1,  there  are 
two  points  or  roots,  an  unstable  one  at  “B”  and  a  stable 
one  at  “D.”  Of  these,  only  the  stable  one  at  “D”  is  of 
course  an  engineering  possibility.  The  root  at  “B”  is 
unstable  because  any  deviation  from  that  point  im¬ 
mediately  sets  into  action  forces  which  tend  to  further 
increase  or  aggravate  the  deviatioif  On  the  other 
hand  the  root  at  “D”  is  stable  became  any  deviation 
from  that  point  sets  into  action  forces  which  tend  to 
restore  the  channel  to  its  initial  condition. 

In  Figure  2  the  “Vm”  curve  is  tangent  to  the 
“Vm  =  Vcr”  line  giving  rise  to  a  single  unstable  root 
while  Figure  3  represents  a  condition  where  there  are 
no  roots  at  all.  It  is  obvious  that  under  neither  of 
these  conditions  would  a  permanent  inlet  be  possible. 

The  theory  just  outlined  can  be  used  to  determine 
the  stability  of  an  existing  inlet,  if  that  inlet  does  not 
have  a  history  of  sufficient  length  to  establish  its  sta¬ 
bility  as  a  matter  of  observation.  It  also  can  be  used 
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m  investigating  possibility  of  improving  an  existing 
inlet  or  in  designing  an  artificial  one. 

It  may  be  that  a  new  inlet  has  been  formed  across' 
the  offshore  b/tr  by  storm  action  and  that  it  is  now  de- 
sired  to  take  whatever  steps  may  be  necessary  in  order 
to  assure  the  permanence  of  the  new  inlet.  If  the  “Vm” 
curve  turns  out  to  be  one  with  two  roots  of  the  type 
indicated  in  Figure  1,  the  actual  dimensions  of  the 
channel  placing  it  somewhere  on  the  segment  “AB,? 
it  will  only  be  necessary  to  dredge  the  channel  suffiott 
ently  to  place  it  somewhere  on  the  segment  “B  C  D” 
after  which  it  will  continue  to  erode  itself  until  it, 
reaches  the  stable  condition  represented  by  point  “D." 

If,  however,  it  should  turn  out  that  the  “Vm”  curve 
has  either  a  single  unstable  root  or  no  root  at  all,  it  may 
be  possible  to  adopt  measures  which  will  raise  the  whol^ 
“Vm”  curve  sufficiently  to  cause  it  to  interseetiipi 
“Vm  =  Vcr”  Une  at  two  separate  points.  The  “Ym" 
curve  can  be  raised  in  two  ways ;  by  diminishing  the 
effective  length  “L"  of  the  channnel  and  by  altering 
the  functional  relationships  which  have  been  assumed 
to  exist  between  the  variable  “x”  and  its  two  dependent 
variables  “a”  and  “p.”  The  effective  length  of  the: 
channel  can  sometimes  be  decreased  by  altering  the 
alignment  of  the  channel.  It  can  also-  be  decreased-by 
either  dredging  the  outer  bar  of  the  inlet  or  by  con¬ 
structing  jetties  which  diminish  the  effective  length 
by  lowering  the  hydraulic  resistance  of  the  inlet  ' 

If  the  “Vm”  curve  is  to  be  raised  by  altering  the 
functional  relationships  assumed  between  “x”  and  its 
two  dependent  variables  “a”  and  “p,”  this  must 
done  in  such  a  way  as  to  increase  the  value  of  “a”  rela¬ 
tive  to  that  of  “p.”  This  merely  means  that  the  chan¬ 
nel  is  being  made  deeper  and  narrower  in  order  to  in* 
crease  its  hydraulic  radius  and  a  definite  limitation  is 
imposed  on  what,  can  be  done  in  this  way  by  the  natural 
angle  of  repose  iof  the  bottom  material  as  well  as  by 
the  geometry  of  f.he  cross-section  which  will  not  permit? 


priate  bank  protection,  to  develop  side  slopes  which  are 
steeper  than  the  natural  angle  of  repose  of  the  bottoni 
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